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ABSTRACT 

Context. Nova Eridani (2009) caught the eye of the nova community due to its fast decline from maximum, which was initially 
missed, and its subsequent development in the radio and X-ray wavelengths. This system also exhibits properties similar to those of 
the much smaller class of recurrent novae; themselves potential progenitors of Type la Supernovae. 
Aims. We aim to determine the nature and physical parameters of the KT Eri progenitor system. 

Methods. We searched the Harvard College Observatory archive plates for the progenitor of KT Eri to determine the nature of the 
system, particularly the evolutionary stage of the secondary. We used the data obtained to search for any periodic signal and the derived 
luminosity to estimate a recurrence timescale. Furthermore, by comparing the colours of the quiescent system on a colour-magnitude 
diagram we may infer the nature of the secondary star. 

Results. We identified the progenitor system of KT Eri and measured a quiescent magnitude of < B >= 14.7 ± 0.4. No previous 
outburst was found. However, we suggest that if the nova is recurrent it should be on a timescale of centuries. We find a periodicity at 
quiescence of 737 days which may arise from reflection effects and/or eclipses in the central binary. The periodicity and the quiescence 
magnitude of the system suggest that the secondary star is evolved and likely in, or ascending, the Red Giant Branch. A second period 
is evident at 376 days which has a sinusoidal like light curve. Furthermore, the outburst amplitude of ~ 9 magnitudes is inconsistent 
with those expected for fast classical novae (~ 17 magnitudes) which may lend further support for an evolved secondary. 
Conclusions. We investigated the probable recurrent nova KT Eri for which we suggest an inter-outburst period of order centuries 
and an evolved secondary. This may suggest that there is a whole range of possible inter-outburst periods in between the "typical" 
classical and recurrent novae nomenclature. Archival searches are an excellent tool in order to investigate the nature of astrophysical 
objects, in order to determine the nature and physical parameters. 

Key words, novae, cataclysmic variable - Stars: individual: KT Eri 
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^» ■ 1 . Introduction of order days. (Hi) The T Pyx-type, more akin to CN with main 

sequence secondary stars and orbital periods of order hours (e.g. 

t-H ' A classical nova (CN) outburst occurs due to a thermonuclear Anupama 2008| 

runaway on the surface of a white dwarf (WD) in a binary sys- VT „ ., . „„„„ „ ^ „„ „ , „ , 

— _i * i I p A e c I hnnotlp ZJhrTmK ti, • Nova Eridani 2009 (hereafter, KT En), located at 

■ tern (see e.g., ^ode&Evans| | 2008 ; Bode 2010). The companion RA = ^r*^ and Dec = _ 10 °10'43'/1 (J2000), was dis- 

> , is typically a Roche lobe filling main-sequence star and the out- on 2(m Noyember 25 54 UT in QUtburst b ftagaki 

• i-H burst is expected to recur on a timescale of 10 - 10 years, j^t^k i • i • -i i • i • j 

k> . . ii j i . j i * (2009) at which time a possible progenitor was also identified. 

J\, • A much smaller, and related, sub-group is the recurrent novae rjT — T- £ j u L~, -7 . , i r- i i 

« ■ /n»i xi li_ • i .r j j r™ The discovery was confirmed by Guido et al. (2009). Early low 

(RNe) where outbursts recur on a timescale of decades. These . t . \. , , t . j -„ ' r: , i, , , , 

prf , . , , j. j a i_- • r resolution optical spectra obtained on 2009 November 26.56 

. . . i short recurrence times have been attributed to a combination of , r 

a massive WD, probably close to the Chandrasekhar limit, and a show , ed bro ? d series, He i 5016A and N in 4640A emis- 

high mass accretion rate. For example, using typical recurrence sion lines, the FWH M of the Ha emission was around 3400 km 

timescales for a CN or RN with a 1 .25 M WD primary the ac- s dMaehara 2009) . This obie ct was subsequently confirmed as 

cretion rates are pr edicted to b e ~10~ 9 M yr 1 and ~10 7 M a ^ nova frudy et alj2009| ). 

yr _1 respectively (lYaron et al Il2005h ^ was discovered in outburst well after maximum-light. 

The RNe can be broadly divided into three main groups ac- ° ther authors later reported the nova clearly in outburst on 2009 

cording to their outburst properties and the nature of the sec- November 18 and that the outburst occurred at some point after 

ondary star; (/) the RS Oph-type, which constitute a red-giant 2009 November 10.41 Prake et al. || 2009|) . Using a combination 

secondary with orbital periods of order hundreds of days, (ii) of the Solar Mass E J^ tlon Ima g er (SMEI) archive andLiyerpool 

The U Sco-type, with sub-giant secondaries and orbital periods Telescope SkyCamlU observations | Hounsell et al. | 420irJ) con- 
firmed that KT Eri was already in outburst on 2009 November 

* Correspondence to: vribeiro@ast.uct.ac.za 

6 South African Square Kilometre Array Fellow 1 http://telescope.livjm.ac.uk/Info/TelInst/Inst/SkyCam 



1 



R. Jurdana-Sepic et al.: Historical light curve and search for previous outbursts of Nova KT Eridani (2009) 



13.12 and constrained the time of maximum to 2009 November 
14.67 + 0.04 (which we take as t — 0). The band pass for the 
SMEI is from 4500-9500A with a peak quantum efficiency 
of the instrument at 7000 A dEvles et alj|2003l) . iHounsell etaT] 
d2010) also reported a significant pre-maximum halt before the 
luminosity peaked at msMffl = 5.42 ± 0.02 and c onfirmed the 
very f ast nature of the outburst (?2 = 6.6 days). iRagan et al. 
(2009) used the MMRD relationship with f 2 = 8 days to deter- 
mine a distance to KT Eri of 6.5 kpc; the SMEI f 2 determination 
implies a slightly larger distance. 

KT Eri was also detected at radio wavelengths 
(O'Brien et a 

D 120101) and as a X-ray source (Bod e et ail 
2010). The radio observations indicate that the nova was 
obser ved during the rise of the radio light curve dO'Brien et alJ 
2010). The first Swift XRT detection of KT Eri was on day 
39.8 p ost-outburst as a hard source (all but one count above 
1 keV: iBode et ail [20 10) as was also the case on day 47.5. 
However, by day 55.4 the super soft source (SSS), usually 
associated with nuclear burning on the surface of the WD, 
began to emer ge. On day 65 .6 post-outburst the SSS softened 
dramatically (Bode etalJl2010l) . They also noted that the time 
scale for emergen ce of the SSS wa s very similar to that of the 
RN LMC 2009a dBode et alj|2009l) . Here all times have been 
corrected to the SMEI determination. 

Following the methodolo gy applied to the RN candidates 
V267 2 Oph and V2 491 Cyg dMunari et alj|201 ldlRibeiro et alJ 
1201 ll respectively), iRibeirol d201 1 ) modelled the early Ha line 
profile evolution and concluded that the nebular remnant was 
bipolar, with an inclination of 53^ degrees and a maximum ex- 
pansion velocity of 2800 ± 200 km s 1 . It is noteworthy that this 
expansion velocity is also comparable to the RN LMC 2009a 
(Bode et al. in preparation) however, lower than t hose observed 
in oth er RNe (for example, RS Oph and U Sco, iRibeiro et alJ 
1999 j respectively ) although still higher 
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than a typical CN (e.g. 

KT Eri is of particular interest as it exhibited similar be- 
haviour to known RNe, particularly LMC 2009a (Bode et al., 
in preparation), in terms of its optical photometric and spectro- 
scopic behaviour and the evolution of its X-ray emission. In this 
paper we report the results of a search for the both progenitor 
system and previous outbursts of KT Eri, as well as the be- 
haviour of the system at quiescence. In Section [2] we describe 
our approach and present the results in Section[3] We discuss our 
findings in Section|4]and finally give conclusions in Section|5] 



2. Data Summary 

The collection of astronomical plates at the Harvard College 
Observatory contains around half a million observations taken 
between the mid-1880s and 1989 (with a gap between 1953 and 
1968). The majority of these are blue plates with a limiting mag- 
nitude of 15'' 1 or brighter. However, some plates are as deep as 
\2> ,h magnitude. We obtained 1,012 plates dating from 1888 to 
1962 (see Figure [TJ. The subsequent analysis of these plates 
yielded 495 detections and 517 upper limits at the coordinates 
ofKTEri. 

Plates potentially covering the KT Eri field were selected for 
the Harvard general database by virtue of their plate centres, an- 
gular extension and orientation on the sky. The plates were man- 
ually retrieved from the plate stack, placed under a high quality 
monocular lens and the area encompassing KT Eri and the sur- 
rounding comparison stars centred on the eyepiece. The magni- 
tude of KT Eri was then visually estimated against the compar- 



ison sequence. This method has been used extensively and suc- 
cessfully tested to reconstruct the photometric history of symbi- 
otic stars and novae from several thousand plates in the Asiago 
plate archive (e.g. IMunari et alj|200ll ; IMunari & Jurdana- Sepic 
120021: liurdana-Sep ic & Mun ari 2010). For KT Eri, we used the 
same UBVRcIc comparison sequence, calibrated against the 
Landolt (1983, 1992) standard stars, as used in the extensive 
BVRI CCD photometric monitoring of the 2009 outburs t per- 
formed by the ANS Collaboration (Mun ari et"aT]l201 lah . dis- 
cussed in a forthcoming paper. This ensures a common mag- 
nitude scale between pre- and post-outburst photometric data. 

For plates where the KT Eri progenitor is above the plate 
limit, a magnitude was recorded and an error estimated. The lat- 
ter was derived following comparison stars closest in brightness 
to KT Eri (those immediately brighter and fainter). These were 
carefully inspected on each plate. If d was the tabulated differ- 
ence in magnitude, and n the number of steps in which the dif- 
ference d could still be divided and yet confidently recognised 
by eye-inspection, the error was then estimated as err = d/n and 
recorded, rounded to the nearest 0.05 mag. In this way the error 
automatically includes the effects due to plate focusing, back- 
ground fogging, seeing and guiding. The error does not include, 
however, the effect of departure from the actual Z?-band trans- 
mission of the combination of emulsion sensitivity and filter, 
optics and atmosphere transmission. The departure is generally 
pretty well compensated by using a variety of comparison stars 
recorded on the same plate as the KT Eri progenitor. However, 
differences in effective temperatures among them reflects into 
corresponding differences in the effective wavelengths of obser- 
vations, and this explains a fractional part of the noise in the data. 
Plates where the progenitor was below the detection threshold, 
we recorded as an upper limit to the brightness of the nova the 

value of the faintest of the visible comparison stars. 

The Two Micron All Sky Survey (2MASS; ISkrutskie etaf] 

120061). United States Na val Observatory B1.0 Catalog (USNO- 
Bl: lMonetetal.1 120031) and the Deep Near Infrared Survey 
of the Southern Sky (DENIS 3rd release) were all employed 
to enable a search for the progenitor of KT Eri through the 
NASA Infrared Processing and Analysis Center (IPAC) Infrared 
Science Archive (IRSA). 



3. Results 

3.1. Search for any previous outbursts 

Using the processed Harvard data, we searched for any previ- 
ous un-recorded outbursts of KT Eri. However, as is clearly evi- 
dent from Figure [1] there were no additional outbursts contained 
within the Harvard data in the time span of the available plates. 
Based on the plate photometry, we identified any gaps in the cov- 
erage during which any outburst would have been missed (these 
are indicated by the red arrows in Figure [TJ. To further inves- 
tigate the likelihood of any "missed" outbursts, we employed 
a Monte Carlo technique, generating ten million randomly oc- 
curring outbursts over the course of the Harvard data span. The 
light curve of each seeded outbur st was based upon the AAVSC0 
and SMEI (IHounsell et al .1120101) observations of the 2009 out- 
burst. By taking into account the sensitivity of the plate data at 
each Harvard epoch we computed the fraction of seeded out- 
bursts occurring between any consecutive pair of Harvard obser- 
vations that would have been missed despite the Harvard data. 
This "non-detection" probability is indicated by the length of 
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Fig. 1. Harvard College Observatory archival light curve of KT Eri. The black squares indicate B-band magnitudes, the blue triangles 
upper limits. The red arrows indicate gaps in the coverage that could accommodate an un-detected outburst similar to that in 2009. 
The length of the arrow tails are proportional to the probability of "missing" an outburst that occurred between two consecutive 
Harvard plates (length of one magnitude indicates a 100% probability). Left: Entire light curve between 1885 and 1965. Right: 
Light curve between 1923.5 and 1954.5. These data show a highly variable progenitor with < B >= 14.7 + 0.4 (grey dashed line) 
and a full amplitude variability of around one magnitude. The red triangles show the derived period of 737 days, which coincides 
with the dips in the light curve. 



the red arrow tails in Figure Q~| where an arrow tail length of 1 
mag indicates a 100% probability that all the seeded outbursts 
would have been un-detected. 

In addition, we used the Monte Carlo simulation to com- 
pute the fraction of "missed" outbursts as a function of recur- 
rence time scale (see Figure|2]i. The Monte Carlo simulation also 
seeded outbursts with a given recurrence time scale, between 1 
and 200 years in 0.01 year steps (later binned up to complete 
years for analysis). Here we assumed that all outbursts are identi- 
cal an d that the intra -outburst period is constant (for example, U 
Sco - ISchaeferll2010l for which this is approximately true). The 
data presented in Figure [2] shows that for a wide range of recur- 
rence time the probability of an outburst not appearing within the 
Harvard data is zero. This probability jumps to 100% for recur- 
rence times > 120.5 years as this is the limit of the Harvard data. 
However, there are small clusters of recurrence times that cannot 
be completely ruled out, despite the Harvard data. These recur- 
rence timescales are 40.5 - 44.5 years and multiples there of. 
For example, given a recurrence time of 41 years, the probabil- 
ity that all three outbursts expected to appear within the Harvard 
data were missed, despite the Harvard data, is only 15%. 



3.2. Periodicity 

We also found that the source is variable by ~ 1 magnitude at 
quiescence, as shown in FigureQ] This variability is greater than 
the 3cr error on the plate photometry, and the mean quiescent 
magnitude is B — 14.7 ± 0.4 mag (quoted error is one standard 
deviation). The light curves of quiescent novae typically show 
two forms of variation; essentially random fluctuations due to 
flickering of any accretion disk, and periodic variations usually 
related to the orbital period of the system such as eclipses or 
reflection effects. 




50 100 150 

Recurrence time scale (years) 



Fig. 2. A plot showing the probability of all outbursts being un- 
detected by the Harvard plate archives as a function of the recur- 
rence time scale of KT Eri. For example, for a recurrence time 
scale of 10 years at least one outburst would have been visible in 
the Harvard data. However, for recurrence times > 120.5 years 
all outbursts would go undetected as this is the limit of the data 
span. If the recurrence time of the system is 41 years then the 
probability that no outburst was caught by the Harvard data is 
only 15%. 



To search for any periodic signals within the Harvard data we 
employed various Fourier analysis techniques using only those 
data with actual detections (not the upper limits). Within the pe- 
riod range of 0. 1 - 3000 days, we visually inspected all folded 



3 



R. Jurdana-Sepic et al.: Historical light curve and search for previous outbursts of Nova KT Eridani (2009) 

0.1 - 3000 days 



o ^ 

o 



o 

0) 

m 



o 



o 



uAi 



-H- 



O 

o 





10 100 

log Period (days) 



1000 



Fig. 3. Period determination following Fourier analysis and fine tuned based on visual inspection and X 2 tests of the resulting light 
curves. Data windowing result (top) and power spectrum result (bottom), showing a clear peak at 737 days and the expected alias 
around 1, 27, 29 and 365 days (in the spectral window), together with their n-harmonics. The power spectrum is dominated by two 
strong periods, not due to interference from the spectral window at 376 and 737 days. 



light curves around peaks in the Fourier power spectrum (see 
Figure [3]). To further fine-tune any significant periods X 2 tests 
of the resulting light curves were performed. Data windowing 
techniques were applied to flag any aliasing. The data window 
simply depends upon the manner in which the sampling of the 
signal was performed and does not depend upon the signal itself. 

We determined a primary period of 737 days (see Figure [3} 
although a strong peak at 376 days is also observable, the latter 
produces a sinusoid-like light curve. In Figure [4] we present the 
photographic data folded at a period of 737 days (to = 2426900 
HJD). These data were divided into 20 bins and for each bin an 
average phase and magnitude were computed. The light curve in 
Figure |4] is reminiscent of both a reflection/heating effect (e.g. 
M unari & Jurdana- Sepic 2002) and/or an eclipse. 

The two above periods are outstanding in both the Fourier 
power spectrum and with all other period-searching programs 
tested. In addition we inspected by eye some tens of thousands 
of in-phase light curves plotted carefully exploring around these 
two periods, and found nothing additional. The 737 day period 
is particularly evident in the direct light curve (Figure[TJ. 

In symbiotic binaries, a cool giant is in orbit with a mas- 
sive white dwarf. Th e distribution of thei r orbital periods peaks 
at around two years (Mikolaiewska 2003), their cool giants usu- 
ally fill the Roche lob e producing photometric m odulations of 
half the orbital period (Mikolaiew ska et alj|2003l) . and they fre- 
quently display strong [ Ne VI 3426A and TNe HI ] 3868A emis- 
sion lines in quiescence dMunari & Zwitter]|2002l) . The 737 and 
376 day periods found in KT Eri are very close to the 2: 1 ra- 



tio, which suggest by analogy with symbiotic stars, that its cool 
giant is filling its Roche lobe and the orbital inclination is large. 

3.3. Progenitor system 

A search through the NAS A/IPAC IRS A allowed for the identifi- 
cation of three distinct sources at, or near, the location of KT Eri, 
which may be three separate detections of the progenitor sys- 
tem: 2MASS J04475419- 1010429, DENIS J044754.2-101042 
and USNO Bl 0798-0048707. The apparent magnitudes of the 
"progenitor" from each source are presented in Table Q] We 
choose to use 2MASS infrared magnitudes because this spectral 
region is more sensitive to the secondary star. We then convert 
these to absolute magnitudes using the distance and re ddening 
of d = 6.5 kpc and E B -v = 0.08 dRagan et al.ll2009h respec- 
tively. We thus derive Mj = 0.48 + 0.03, M H = 0.05 + 0.05 
and Mk s = 0.00 + 0.07. These magnitudes are brighter than 
those derived for the RN U Sco at quiescence from 2MASS 
(M. r = 1.3 ± 0.4, Mh = 0.9 + 0.4 and M Ks = 0.9 + 0.4, 
iDarnlev et al.l2011al see als o FigureE) and signifi cantly brighter 
than typical quiescent CNe dDarnlev et al.ll2.01 Tbh . Furthermore, 
the colours are more in line with those of cool giant stars. 



4. Discussion 

The mean quiescent B-band luminosity determined from the 
Harvard plates, assuming a distance of 6.5 kpc and Eb-v = 
0.08, is 3.80 x 10 35 erg s _1 . From this luminosity we can esti- 
mate a recurrence timescale, AT, for the system, assuming that 
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Fig. 4. Photographic data folded onto the 737 days (to = 2426900 
HJD) periodicity. The data have been divided into 20 bins and for 
each bin an average phase and magnitude has been computed. 

Table 1. A summary of photometric observations of the KT Eri 
progenitor system at quiescence. 



Telescope 


Filter 


Time (Days 


Phase 


Magnitude 






before max) 






Harvard 


B PS 




0.20 


14.68±0.40° 


USNO-B1 


B 


9,895 


0.92 


15.19±0.30 


USNO-B1 


R 


6,932 


0.94 


15.31+0.30 


USNO-B1 


1 


3,626 


0.42 


14.71±0.30 


2MASS 


J 


3,990 


0.93 


14.62±0.03 


2MASS 


H 


3,990 


0.93 


14.16±0.05 


2MASS 


K s 


3,990 


0.93 


14.09±0.07 



Notes. (o) Quoted error is one standard deviation. 



the fi-band luminosity arises mainly from the accretion disc, 
and relating this to the critical mass for ignition and accretion 
rate, M cr ; t and M acc respectively (Ar ~ M cr jt/M acc ). This lu- 
mino sity is similar to that derived for V2491 Cyg (Page et al. 
1201 Oh and using their Figure 8 we can estimate roughly the 
recu rrence timesc a le for KT Eri. We should note as a caveat 
that iDarnlev et alJ (1201 lal) indicate that the luminosity is much 
greater if the distance to V2491 Cyg is as s umed to be 14 kpc 
rather than 10.5 k pc dMunari et alJfeoi IdL iHelton et alJ 12008. 
respectively). The iPage et all figure provides us with a recur- 
rence timescale ranging from a few decades for the highest 
M WD ~ 1.4M to 10 4 years for M WD ~ 1M . We can con- 
strain Mwd < 1-3M , following the fact the time for the emer- 
gence o f the SSS is much l a ter than systems lik e RS Oph and 
U Sco dHachisu et al.l l2007t lKahabkaetaT]ll999l respectively, 
see Bode et al. 2011, in preparation), with known WD masses 
close to the Chandrasekhar limit, which would imply a Ar > 
100 years, depending on the mass of the WD and accretion rate. 
Such a long recurrence time may be consistent with the lack of 
a previous outbursts observed in the Harvard data (see Figures Q] 
and|2]i. 

In Figure[5]we show the J—K$ versus J colour-magnitude di- 
agram populated with ne arby stars from the Hipparcos catalogue 
dPerrvman & ESAll997|) which aids in deter mining the nature of 
the progenitor system ( Darnlev et al.ll201 "Tbh . The quiescent po- 
sitions of the RNe harbouring a red-giant secondary RS Oph and 
T CrB (red) and U Sco (green) which harbours a sub-giant, are 
included for comparative purposes to KT Eri (blue). It is evident 
that the KT Eri system lies in between these systems as further 
evidence for an evolved secondary. Furthermore, as mentioned 



above, the infrared colours are consistent with giant stars how- 
ever, not of RS Oph or T CrB which harbour a M giant. Indeed 
the /-band magnitude is comparable to a Red Clump Star which 
generally are K giants. We should also note that the accretion 
disk will have some effect on the /-band luminosity. 

From the evidence provided above it is hard to escape from 
the conclusion that the secondary star is evolved. Rib eirol d201 ll) 
showed early spectra of the outburst (13 - 73 days) which did 
not show evidence of deceleration, expect ed as the eject a hit any 
pre-existing circumstellar wind. However. iMunari et al.l (|201 lb) 
showed that for V407 Cyg, whose secondary is a Mira blowing 
a thick wind, by the second week after outburst all signatures of 
the wind/ejecta interaction had disappeared. 

It is noteworthy that iNesci et all d2009h presented a very 
low resolution spectrum of the KT Eri progenitor on 1971 
January 25 (phase 0.1) fr om the Digitized First Byurakan Survey 
(Mickaeli an et al.l 12007). A strong UV continuum and several 
emission lines were detected (most interesting are [Ne V] 3426A 
and [Ne III] 3 86 8 A) which is indic ative of a hot star with circum- 
stellar material dNesci etalj |2009). These lines have also been 
observed in the post-outburst spectrum of some novae for exam- 
ple RS Oph. Therefore, if the interpretation and calibration of 
the low resolution spectrum is correct, it could suggest Ne en- 
richment, which is not produced in the outburst but dredged up 
from the underlying WD which constrains the mass of the WD to 
> 1.1 M . The magnitude derived from the integrated spectrum 
of B = 14.31 is not what we would expect for the phase (0.1, 
Figure HJ of the spectrum, however this is still within the quies- 
cent magnitude of the system and therefore we still maintain that 
this is a quiescent spectrum. 

The mean magnitude from the Harvard plates B = 14.7 mag 
and peak at outburst, from white light, msMEl = 5.42, imply an 
outburst amplitude Am ~ 9 magnitudes , which is similar t o the 
outburst amplitude observed in U Sco (M unari et alJll999l) . In 
the RS Oph-class RNe their typical outburst amplitude is ~ 5 - 7 
magnitudes, due to the presence of a red-giant secondar y, and 
in CN e up to Am ~ 17 magnitudes for the very fastest dWarnerl 
2008). 



5. Conclusions 

In recent years the study of novae, particularly the recurrents, 
has intensified, beg inning with the 2006 eruption of RS Oph 
( Evansj 



i et alJ 



2008), the predicted 2010 eruption of U Sco 
( Schaefer et al. 2010) and the discovery of new ca ndidate RN 



systems (for a comprehensive review see Schaefejl2010h . The 
nature of nova V2487 Oph, which included pre-outburst X- 
ray emission, indicated that this system m ay be a RN al t hough 
only one outburst h ad been observed (Hachisu et al. 2002; 
iHernanz & Salall2002l) . The recurrent nature of V2487 Oph was 
confirmed with the identification of a previous outburst on 1900 
June 20 bv lPagnotta et al.l d2009h who also predicted a typical re- 
currence timescale of 18 years (although only two outbursts had 
been o bserved separated by 1 18 years). Furthermore, Pag e et al.l 
(2010) suggeste d that V2491 Cyg may recur on a timescale of ~ 
100 years whilst IDarnlev et ail d201 lal) show that the system is 
similar to U Sco and may have a recurrence timescale of < 100 
years. Such observations imply that the underlying nova popula- 
tion may exhibit a continuous range of recurrence times; rather 
than simply being grouped into very short timescale systems 
(RNe) and very long timescales (CNe). 

We summarise our main results as follows: 
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Fig. 5 . Colour-magnitu de diagram using Hipparcos data 
(Perrvman & ESAl [l997). The green point indicates the position 
of a quiescent U Sco, and the red point the location of a quies- 
cent RS Oph (left) and T CrB (right). The blue point shows the 
position of a quiescent KT Eri. Although the position of U Sco 
appears coincident with the upper main sequence, the system 
contains a sub-giant secondary. 

- We found no previous outburst of KT Eri between 1883 and 
1952 but suggest that if KT Eri is a RN it will have a recur- 
rence timescale AT > 100 years. Nonetheless, we recom- 
mend archival plate searches around the 1970-80's in order 
to look for any previous outburst with AT =s 40 years, similar 
to RN LMC 2009a (Bode et al., in preparation). 

- We find a periodicity of 737 days at quiescence. Combining 
it with the position of the KT Eri progenitor on the IR colour- 
magnitude diagram (Figure |5}, the donor star appears to 
be a RGB star, although not as luminous (or evolved) as 
RS Oph/T CrB. However, the possibility that the secondary 
is a red clump star cannot be specifically excluded by this 
study. 

- An outburst amplitude of ~ 9 magnitudes is more akin to 
a the RN class of objects than a very fast CN, for which a 
~ 17 magnitude amplitude is expected, and thus may provide 
further evidence of the nature of the progenitor system as an 
evolved secondary. 

We urge continued observations of this interesting object and 
further exploration of archival plates for any evidence of a previ- 
ous outburst and/or interesting variability and in particular iden- 
tifying the nature of the secondary star. 
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